Hydrogen bonding to Trp beta37 is the first step in a compound pathway for hemoglobin allostery.
Human hemoglobin is widely thought to change from the R to the T quaternary structure in a single rate process requiring tens of microseconds. Here we present kinetic evidence that the R --> T allosteric pathway in hemoglobin requires more than one step. We use magnetic circular dichroism (MCD) spectroscopy of the aromatic amino acid bands to show that formation of a tryptophan-aspartate hydrogen bond in the hinge region of the dimer-dimer interface is part of an obligatory R --> T step proceeding more than a factor of 10 faster than the kinetic step previously identified in heme-band absorption studies.